TITLE OF THE INVENTION 
INFORMATION PROCESSING APPARATUS AND COMMUNICATION 
FUNCTION EXPANSION METHOD 

CROSS-REFERENCE TO RELATED APPLICATIONS 
This application is based upon and claims the 
benefit of priority from the prior Japanese Patent 
Application No. 2000-233130, filed August 1, 2000, the 
entire contents of which are incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an information 
processing apparatus and a communication function 
expansion method. 

2. Description of the Related Art 

In recent years, the use of mobile telephones is 
spread widely and, at the same time, the main bodies of 
mobile telephones are made increasingly smaller in size 
On the other hand, the demand for realizing a mobile 
telephone serving as an information processing 
apparatus having more advanced functions have risen. 

To satisfy such a demand, there is proposed 
expanding the function of a mobile telephone using an 
external input/output interface (I/F). To be specific, 
a wire or radio connection interface is provided in a 
mobile telephone and an external apparatus is connected 
to the mobile telephone through this interface. For 
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example, Jpn. Pat. Appln. KOKAI Publication 
No. 9-149107 discloses a mobile telephone having an 
external terminal for connecting a headset to the 
mobile telephone. If a headset plug is inserted into 
5 the external terminal, in particular, the microphone 

and the speaker of the mobile telephone are switched 
over to the microphone and the speaker of the headset. 

In addition, Jpn. Pat. Appln. KOKAI Publication 
No. 8-234931 discloses a switching control circuit for 
10 a personal computer which is an information processing 



@ apparatus, wherein when a PCMCIA-compatible card is 

y, 

uQ connected to the personal computer, the switching 

Q control circuit selects one of the connection of a card 

id connection port with a system bus and the connection of 

f3: 15 the card connection port with a moving picture 

dedicated bus in accordance with the function of the 

card. 

However, no consideration has been given to 
providing a radio external input /output interface on a 

20 mobile telephone or personal computer. 

Furthermore, no matter which apparatus is 
connected to the external input/output interface of the 
mobile telephone, communication between the mobile 
telephone and an external unit is held only through a 

25 public line and other media cannot be used for the 

communication therebetween. Thus, the expandability of 
the conventional mobile telephone is insufficient. 
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BRIEF SUMMARY OF THE INVENTION 
Accordingly , it is an object of the present 
invention to provide an information processing 
apparatus and a communication function expansion method 
5 excellent in expandability with respect to 

communication with an external unit. 

According to one aspect of the present invention, 
there is provided an information processing apparatus 
comprising: a system bus; a CPU connected to the system 

10 bus; a memory connected to the system bus; a data 

transmission/reception unit transmitting and receiving 
data to and from a network; an encoding/decoding 
unit encoding and decoding the data; an external 
input /output interface controller controlling an 

15 input/output interface with an external unit; and an 

input/output switching unit selectively forming a data 
path among the data transmission/reception unit, the 
encoding /decoding unit and the external input /output 
interface controller ♦ 

20 According to another aspect of the present 

invention, there is provided an information processing 
apparatus comprising: a system bus; a CPU connected to 
the system bus ; a memory connected to the system bus ; a 
data transmission/reception unit transmitting and 

25 receiving data to and from a network; an encoding/ 

decoding unit encoding and decoding the data; an 
external input/output interface controller controlling 
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an input/output interface with an external unit; and an 
input/output switching unit selectively forming a data 
path among the external input/output interface 
controller, the system bus, the data transmission/ 
5 reception unit and the encoding/decoding unit. 

According to still another aspect of the present 
invention, there is provided an information processing 
apparatus comprising: a system bus; a CPU connected to 
yf| the system bus; a memory connected to the system bus; a 

10 data transmission/reception unit transmitting and 

grij receiving data to and from a network; a first external 

iyfj input/output interface controller controlling a first 

f*§ external input /output interface with an external unit; 

|]| a second external input/output interface controller 

^ 15 controlling a second external input /output interface 

^ with the external unit; and an input /output switching 

unit selectively forming a data path among the first 
external input /output interface, the second external 
input /output interface, the system bus and the data 
20 transmission/reception unit. 

According to still another aspect of the present 
invention, there is provided an information processing 
apparatus comprising: a system bus; a CPU connected to 
the system bus; a memory connected to the system bus; a 
25 data transmission/reception unit transmitting and 

receiving data to and from a network; a voice encoding/ 
decoding unit encoding and decoding voice data; an 



- 5 - 



image encoding/decoding unit encoding and decoding 
image data; a voice/ image multiplexing/demultiplexing 
unit conducting voice and image multiplexing and 
demultiplexing to the voice data and the image data; an 
5 external input/output interface controller controlling 

an input/output interface with an external unit; and 
an input/output switching unit selectively forming 
a data path among the data transmission/reception 
unit, the voice encoding/decoding unit, the image 
10 encoding/decoding unit, the voice/image multiplexing/ 

demultiplexing unit and the external input /output 
fc f§ interface controller* 

■■as?. 

According to still another aspect of the present 
s 3 1j invention, there is provided an information processing 

^ 15 apparatus comprising: an input/output unit inputting 

^ and outputting information; a first communication unit 

communicating the information inputted and outputted to 
and from the input /output unit with an external unit; a 
connection unit connecting an expansion device 
20 including a second communication unit different from 

the first communication unit; and a switching unit 
switching communication through the first communication 
unit to communication through the first communication 
unit and the second communication unit in accordance 
25 with connection of the expansion device to the 

connection unit. 

According to still another aspect of the present 
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invention , there is provided an information processing 
apparatus comprising: an input/output unit inputting 
and outputting information; a first communication unit 
communicating the information inputted and outputted to 
5 and from the input/output unit with an external unit; a 

connection unit connecting an expansion device 
including a second communication unit different from 
the first communication unit; and a switching unit 
switching communication through the first communication 

10 unit to communication through the second communication 

unit in accordance with connection of the expansion 
device to the connection unit* 

According to still another aspect of the present 
invention, there is provided an information processing 

15 apparatus comprising: an input/output unit inputting 

and outputting information; a first communication unit 
communicating the information inputted and outputted to 
and from the input /output unit with an external unit; a 
connection unit selectively connecting a first 

20 expansion device including a second communication unit 

different from the first communication unit, and a 
second expansion device including a memory storing the 
information; and a setting unit setting a state of 
transferring the information without going through the 

25 first communication unit if the second expansion device 

is connected to the connection unit, and setting a 
state of communication through the first communication 
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unit and the second communication unit if the first 
expansion device is connected to the connection unit. 

According to still another aspect of the present 
invention, there is provided an information processing 
5 apparatus comprising: an input /output unit inputting 

and outputting information; a first communication unit 
communicating the information inputted and outputted to 
and from the input /output unit with an external unit; a 
connection unit selectively connecting a first 

10 expansion device including a second communication unit 

different from the first communication unit, and a 
second expansion device including a memory storing the 
information; and a setting unit setting a state of 
communication through the second communication unit if 

15 the first expansion device is connected to the 

connection unit, and setting a state of communication 
through the first communication unit if the second 
expansion device is connected to the connection unit. 
According to still another aspect of the present 

20 invention, there is provided an information processing 

apparatus comprising: an input /output unit inputting 
and outputting information; a first communication unit 
communicating voice and image information inputted and 
outputted to and from the input /output unit with an 

25 external unit; a connection unit connecting an 

expansion device including a second communication unit 
different from the first communication unit; and a 



8 - 



setting unit making a setting for communicating one of 
the voice information and the image information through 
the second communication unit in accordance with 
connection of the expansion device to the connection 
unit • 

According to still another aspect of the present 
invention, there is provided a communication function 
expansion method applied to an information processing 



apparatus including an input /output unit inputting and 
10 outputting information, and a first communication unit 

^ communicating the information inputted and outputted to 

J3 and from the input /output unit with an external unit, 

the method comprising: allowing an expansion device 
i,l including a second communication unit different from 

15 the first communication unit to be connected to the 

information processing apparatus; and switching 
communication through the first communication unit to 
communication through the first communication unit and 
the second communication unit in accordance with 
20 connection of the expansion device to the information 

processing apparatus • 

According to still another aspect of the present 
invention, there is provided a communication function 
expansion method applied to an information processing 
25 apparatus including an input /output unit inputting and 

outputting information, and a first communication unit 
communicating the information inputted and outputted to 



and from the input /output unit with an external unit, 
the method comprising: allowing an expansion device 
including a second communication unit different from 
the first communication unit to be connected to the 
information processing apparatus; and switching 
communication through the first communication unit to 
communication through the second communication unit in 
accordance with connection of the expansion device to 
the information processing apparatus. 

According to still another aspect of the present 
invention, there is provided a communication function 
expansion method applied to an information processing 
apparatus including an input /output unit inputting and 
outputting information, and a first communication unit 
communicating the information inputted and outputted to 
and from the input /output unit with an external unit, 
the method comprising: allowing a first expansion 
device including a second communication unit different 
from the first communication unit and a second 
expansion device including a memory storing the 
information to be selectively connected to the 
information processing apparatus; and setting a state 
of transferring the information without going through 
the first communication unit if the second expansion 
device is connected to the information processing 
apparatus, and setting a state of communication through 
the first communication unit and the second 



communication unit if the first expansion device is 
connected to the information processing apparatus. 

According to still another aspect of the present 
invention, there is provided a communication function 
expansion method applied to an information processing 
apparatus including an input /output unit inputting and 
outputting information, and a first communication unit 
communicating the information inputted and outputted to 
and from the input /output unit with an external unit, 
the method comprising: allowing a first expansion 
device including a second communication unit different 
from the first communication unit and a second 
expansion device including a memory storing the 
information to be selectively connected to the 
information processing apparatus; and setting a state 
of communication through the second communication 
through the second communication unit if the first 
expansion device is connected to the information 
processing apparatus, and setting a state of 
communication through the first communication unit if 
the second expansion device is connected to the 
information processing apparatus. 

According to still another aspect of the present 
invention, there is provided a communication function 
expansion method applied to an information processing 
apparatus including an input /output unit inputting and 
outputting information, and a first communication unit 
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communicating voice information and image information 
inputted and outputted to and from the input /output 
unit with an external unit, the method comprising: 
allowing an expansion device including a second 
5 communication unit different from the first 

communication unit to be connected to the information 
processing apparatus; and making a setting for 
communicating one of the voice information and the 
image information through second communication unit in 

10 accordance with connection of the expansion device to 

the information processing apparatus. 

According to still another aspect of the present 
invention, there is provided an information processing 
apparatus comprising: a system bus; a CPU connected to 

15 the system bus; a memory connected to the system bus; a 

data transmission unit transmitting data to a network; 
a data reception unit receiving data from the network; 
a decoding unit decoding the data received by the data 
reception unit; an encoding unit encoding data to be 

20 transmitted by the data transmission unit; an external 

input/output interface controller controlling an 
input /output interface with an external unit; and an 
input /output switching unit selectively forming a data 
path among the data reception unit, the data 

25 transmission unit, the decoding unit, the encoding unit 

and the external input /output interface controller. 

Additional objects and advantages of the invention 



will be set forth in the description which follows , and 
in part will be obvious from the description, or may be 
learned by practice of the invention. The objects and 
advantages of the invention may be realized and 
obtained by means of the instrumentalities and 
combinations particularly pointed out hereinafter. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 
The accompanying drawings, which are incorporated 
in and constitute a part of the specification, 
illustrate presently embodiments of the invention, and 
together with the general description given above and 
the detailed description of the embodiments given below, 
serve to explain the principles of the invention. 

FIG. 1 is a block diagram showing the basic 
constitution of an information processing apparatus 
common to the first to fourth embodiments of the 
present invention ; 

FIG. 2 shows a state in which a wireless headset 
is used in the first embodiment of the present 
invention; 

FIG. 3 shows data paths in a telephone when the 
headset is used in the first embodiment; 

FIG. 4 is an explanatory view for a Bluetooth 
transceiver function used in the first embodiment; 

FIG. 5 shows data paths in the telephone when the 
transceiver function is used in the first embodiment; 

FIG. 6 shows the constitution of an SD memory 
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card; 

FIG. 7 shows the constitution of an SD I/O card; 
FIG. 8 shows data path switching in a telephone if 
the type of SD card used is changed to another in the 
5 second embodiment of the present invention; 

FIG. 9 shows data paths in a telephone when a USB 
headset and a Bluetooth memory card are simultaneously 
used in the third embodiment of the present invention; 
FIG. 10 shows data paths in a telephone when the 
10 USB headset and the Bluetooth memory card are 

simultaneously used in the third embodiment; 

FIG. 11 is an explanatory view for the basic 
mechanism of a videophone; 

FIG. 12 shows a state in which a media separation 
15 type videophone terminal is realized in the fourth 

embodiment of the present invention; 

FIG. 13 shows data paths in a videophone terminal 
when a media integrated type videophone is constituted 
in the fourth embodiment; and 
20 FIG. 14 shows data paths in a videophone terminal 

when a media separation type videophone is constituted 
in the fourth embodiment. 

DETAILED DESCRIPTION OF THE INVENTION 
The embodiments of the present invention will be 
25 described hereinafter with reference to the drawings. 

FIG. 1 is a block diagram showing the basic 
constitution of an information processing apparatus 
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common to the first to fourth embodiments of the 
present invention. This information processing 
apparatus is realized as, for example, a mobile 
telephone or a personal information processing terminal, 
5 A data transmission/reception unit 1 transmits and 

receives data to and from a communication counterpart 
connected to this information processing apparatus 
through a network such as a public network, 
yS An encoding/decoding unit 2 is provided with a 

il 10 voice encoding/decoding unit 2a and an image 

.J encoding/decoding unit 2b. The encoding/decoding 

^ unit 2 may be also provided with a voice-picture 

multiplexing/demultiplexing unit* The voice-picture 
multiplexing/demultiplexing unit multiplexes and 

yu 

15 demultiplexes voice and images (pictures) as required. 

H 1 The voice encoding/decoding unit 2a encodes a 

voice signal transmitted from a microphone 7 to voice 
data and transmits the voice data to an input /output 
switching unit 4. The voice encoding/decoding unit 2a 

2 0 also decodes voice data transmitted from the 

input /output switching unit 4 to a voice signal and 
transmits the voice signal to a speaker 8 . 

The image encoding/decoding unit 2b encodes an 
image signal transmitted from a camera 9 to image data 

25 and transmits the image data to the input /output 

switching unit 4 . The image encoding/decoding unit 2b 
also decodes image data transmitted from the 
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input/output switching unit 4 to an image signal and 
transmits the image signal to a display 10. 

An external input/output interface controller 3 
exercises control relating to an input /output interface 
5 with an external unit such as a device, an apparatus or 

a card externally connected with this information 
processing apparatus over wire or radio. It is noted 
that the external input/output interface controller 3 
,1i can determine the presence /absence of the connection of 

£t 10 an external unit, wire or radio connection, the type of 

yf5 external unit or the like and control the input/output 

switching unit 4 so that an internal data path may be 
appropriately set according to the determination result. 
Alternatively, the external input /output interface 
15 controller 3 may be constituted to be divided into a 

plurality of external input/output interface 
controllers 3a, 3b, ... so as to correspond to a 
plurality of types of interfaces. The interfaces are 
exemplified by a USB (Universal Serial Bus) corre- 
20 sponding to an I/O function, an IrDA, a Bluetooth, a 

PCMCIA corresponding to a card expansion function, and 
an SD. 

The input/output switching unit 4, which is 
controlled by either a CPU 6 or the external input/ 
25 output interface controller 3, switches over an 

internal data bus and selectively, electrically 
connects an internal local bus (system bus) L, the data 
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transmission/reception unit 1, the voice 
encoding/decoding unit 2a, the image encoding decoding 
unit 2b and the external input/output interface 
controller 3 among one another* 

A memory 5 stores various programs and data 
necessary for this information processing apparatus. 
The memory 5 is also used to store data acquired from 
the external unit, the public network and the like. 

The CPU 6 is connected to the data transmission/ 
reception unit 1, the input /output switching unit 4, 
the memory 5 and the like through the internal local 
bus L and controls the overall information processing 
apparatus. It is noted that the CPU 6 can control the 
input/output switching unit 4 to appropriately set the 
internal data bus according to the user ' s key input 
operation through an input unit 11 so as to establish a 
communication structure desired by the user. 

For example, the CPU 6 controls the input/output 
switching unit 4 so that the data stored in the memory 
5 can be transmitted to the external unit through the 
external input/output interface controller 3, to the 
public network through the data transmission/reception 
unit 1 or outputted as voice or images from the speaker 
or the display. Conversely, the CPU 6 controls the 
input/output switching unit 4 so that voice signals or 
image signals outputted from a microphone or a camera 
can be stored as data in the memory 5 or data 



transmitted from the external unit or data transmitted 
from the public network can be stored in the memory 5. 

The microphone 7 captures voice such as a user's 
voice and transmits the voice as an electric signal to 
the voice encoding/decoding unit 2a. 

The speaker 8 converts the electric signal 
transmitted from the voice encoding/decoding unit 2a 
into voice and outputs voice. 

The camera 9 captures an image such as a user's 
image and transmits the image as an electric signal to 
the image encoding/decoding unit 2b. 

The display 10 converts the electric signal 
transmitted from the image encoding/decoding unit 2b 
into an image and displays the image. 

The input unit 11 is a portion on which the user 
carries out a key input operation. 

The information processing apparatus constituted 
as stated above will be described while referring to a 
plurality of embodiments. 
(First Embodiment) 

In the first embodiment, description will be given 
of a case where a headset is used as the external unit 
of the information processing apparatus. It is assumed 
herein that the information processing apparatus is a 
mobile telephone. In this embodiment, description will 
be also given of a case of a call between mobile 
telephones not through a base station. 
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FIG. 2 shows a state in which a wireless headset 
is used in this embodiment. Namely, a user puts on the 
wireless headset and has a handsfree call (a call 
without holding the mobile telephone by hand) with a 
5 party on the other end of the line through an interface 

such as Bluetooth, It is noted that the headset has a 
function corresponding to the microphone 7, the speaker 
8 and the voice encoding/decoding unit 2a shown in 
5 FIG. 1. 

;CI 10 If a user's voice or the like is captured by the 

microphone of the wireless headset, a voice signal is 
transmitted from the wireless headset to this mobile 
in telephone. On the other hand, if a voice signal 

/| transmitted from the mobile telephone on the other end 

J!r 15 of the line through the public network is received by 

^ this videophone terminal, the voice signal is fed to 

the wireless headset and voice is emitted from the 
speaker of the wireless head. 

FIG. 3 shows data paths in the telephone if the 
20 headset is used in this embodiment. It is noted that 

the constituent elements common to FIG. 1 are denoted 
by the same reference symbols and not described in 
detail herein. 

In the first embodiment, the external input/output 
25 interface controller 3 is provided with a module 

corresponding to Bluetooth and is capable of holding 
radio communication with the Bluetooth wireless headset. 



The external input/output interface controller 3 is 
capable of having wire communication with the headset 
connected to this mobile telephone through a plug. 

If radio communication with the headset is 
suspended f the external input /output interface 
controller 3 detects whether or not a radio link is 
established and thereby determines whether or not the 
mobile telephone is connected to the headset. On the 
other hand, if wire communication with the headset is 
suspended, the external input /output interface 
controller 3 detects whether or not a plug connection 
is established and thereby determines whether or not 
the headset is connected to this mobile telephone. 

If the headset is not connected, it is necessary 
for the mobile telephone main body to input and output 
voice. In this case, the external input/output 
interface controller 3 electrically connects the voice 
encoding/decoding unit 2a with the data transmission/ 
reception unit 1 and, therefore, controls the 
input/output switching unit 4 so as to form a data 
path PI. 

If the headset is connected, the mobile telephone 
main body does not input and output voice. In this 
case, the external input /output interface controller 3 
electrically connects the controller 3 itself with the 
data transmission/reception unit 1 and, therefore, 
controls the input/output switching unit 4 so as to 
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sever the data path PI and to form a data path P2 . As 
a result , a path from the headset to the mobile 
telephone on the other end of the line through this 
mobile telephone and the public network is formed. 
5 Meanwhile, if this mobile telephone and the mobile 

telephone on the other end of the line which make a 
call with each other are provided with the functions 
corresponding to Bluetooth, respectively such as 
transceivers, voice communication may be possibly held 

10 between the two mobile telephones not through a base 

station. FIG. 4 shows a state in this case. The 
mobile telephone in this embodiment is capable of 
dealing with such a communication method. 

FIG. 5 shows data paths in the telephone if the 

15 transceiver function is used in this embodiment. 

The external input/output interface controller 5 
can determine whether or not a direct call connection 
(connection without using a base station) with the 
mobile telephone on the other end of the line is 

20 established by employing the Bluetooth function. 

If the Bluetooth transceiver function is not used, 
it is necessary to make a call through the public 
network. In this case, the external input /output 
interface controller 3 electrically connects the voice 

25 encoding/decoding unit 2a with the data transmission/ 

reception unit 1 and, therefore, controls the 
input/output switching unit 4 so as to form a data 
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path Pi. 

On the other hand, if the Bluetooth transceiver 
function is used, no call is established through the 
public network. Therefore, the external input /output 
5 interface controller 3 electrically connects the 

controller 3 itself with the voice encoding/decoding 
unit 2a and controls the input/output switching unit 4 
so as to sever the data path PI and to form a data path 
P3. As a result, a bus directly connected from this 

2 10 mobile telephone to the mobile telephone on the other 

end of the line through the external input /output 

\T interface controller 3 is formed. 

!1 Description has been given of a case where the 

'^i external input/output interface controller 3 

H s 15 automatically controls the input /output switching unit 

Urn* 

M ; 4 to switch over the data path. Alternatively, the 

switching operation can be controlled according to the 
key input operation or the like of the user. In the 
latter case, if the user makes a setting for using the 

20 headset by the key input operation or the like, the CPU 

6 detects this setting and controls the input /output 
switching unit 4 to sever the data path PI and to form 
a data path P2 . If the user makes a setting for using 
the transceiver function by the key input operation or 

25 the like, the CPU 6 detects this setting and controls 

the input/output switching unit 4 to sever the data 
path PI and to form a data path P3. 
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As can be seen, according to the first embodiment, 
to realize the communication method for handsfree calls 
by connecting the external headset with this mobile 
telephone and the communication method for direct calls 
between the two mobile telephones not through a base 
station, it is possible to appropriately switch over 
the internal data path and to easily, efficiently 
transmit voice data through the external input /output 
interface. 
(Second Embodiment) 

In the second embodiment, description will be 
given of a case of using an SD card as the external 
unit of the information processing apparatus* The SD 
card may be, for example, an SD card having a Bluetooth 
function or an SD card having a USB function. In this 
embodiment, it is assumed that the SD card having the 
Bluetooth function is used. It is also assumed herein 
that the information processing apparatus is a mobile 
telephone . 

The SD standards include an SD I/O standard (for 
SD I/O cards) which is in the process of definition as 
well as an SD memory standard (for SD memory cards) 
which is already open. Under this SD I/O standard, it 
is assumed that voice, images and the like can be 
transmitted besides the normal transfer of data. It is 
considered that the SD I/O standard will be widely used 
as an expansion interface in the future. 
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FIGS . 6 and 7 show the constitution of an SD 
memory card and the constitution of an SD I/O card, 
respectively . 

Under the SD standard, the SD memory card is 
5 provided with nine pins and is connected with a host 

controller through these pins. The SD memory card is 
provided with pins relating to a signal line common to 
the SD I/O card and pins relating to a general-purpose 

Suss! 

y3 data line. The SD I/O card is provided with pins 

M 10 relating to a signal line common to the SD memory card 

ynl and pins relating to a dedicated line for the 

[t% transmission of multimedia data (data such as voice 

m data and image data). The arrangement positions of the 

pins relating to this dedicated line correspond to the 
J! 15 arrangement positions of the pins relating to the 

^ general-purpose data line of the SD memory card. In 

this embodiment, the mobile telephone can satisfy the 
connection of the SD memory card with the telephone and 
the connection of the SD I/O card with the telephone. 
20 FIG. 8 shows data path switching in the telephone 

if the type of SD card used is changed in this 
embodiment. It is noted that the constituent elements 
common to FIG. 1 are denoted by the same reference 
symbols and not described herein in detail. 
25 The external input/output interface controller 3 

corresponds to the host controller stated above. This 
external input /output interface controller 3 has a 



mechanism for detecting the connection of the SD card. 
The external input/output interface controller 3 can 
also detect which of the SD memory card or the SD I/O 
card is connected to the mobile telephone, by 
exchanging signals or the like. Further, the external 
input/output interface controller can detect whether or 
not the SD I/O card realizes the above-stated 
transceiver function if the SD I/O card is connected. 

If the SD memory card is connected to the mobile 
telephone, it is necessary for the mobile telephone to 
conduct the transfer of data to the memory 5 through an 
internal local bus L or the like. The interface 
controller 3 electrically connects the controller 3 
itself with the internal local path L and, therefore, 
controls the input/output switching unit 4 so as to 
form a data path P4 . 

If the SD I/O card which does not realize the 
transceiver function is connected, it is necessary that 
the mobile telephone transmits data such as voice data 
to an external unit (e.g., the storage device of a 
computer) through the public network. Therefore, to 
electrically connect the external input/output 
interface controller 3 with the data transmission/ 
reception unit 1, the interface controller 3 controls 
the input /output switching unit 4 to sever the data 
path P4 and to form a data path P2 . As a result, a 
path from the SD I/O card to the external unit through 
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this mobile telephone and the public network is formed. 

On the other hand, if the SD I/O card realizing 
the transceiver function is connected, it is necessary 
for the mobile telephone to be able to make a direct 
5 call with a party on the other end of the line, not 

through the public network. Therefore, to electrically 
connect the external input /output interface controller 
3 with the voice encoding/decoding unit 2a, the 
interface controller 3 controls the input/output 

10 switching unit 4 to form a data path P3. As a result, 

a path for directly connecting this mobile telephone to 
the mobile telephone on the other end of the line 
through the external input/output interface controller 
3 and the SD I/O card is formed. 

15 If neither the SD memory card nor the SD I/O card 

are connected, the data path PI is formed as in the 
case of FIG. 3. 

In this embodiment, description has been given 
while taking, as examples, a case where the data path 

20 P4 is formed to transfer data or the like to the memory 

5 through the internal local bus L if the SD memory 
card is connected and a case where the data path P2 is 
formed to transmit data such as voice data to the 
external unit through the public network if the SD I/O 

25 card which does not realize the transceiver function is 

connected (see FIG. 8). The present invention is not 
limited to the embodiment and can be modified according 
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to purposes. For example, if the SD memory card is 
connected,, the input/output switching unit 4 may be 
controlled to form the internal data path P2 so as to 
communicate with the external unit through the public 
5 network. If the SD I/O card is connected, the 

input /output switching unit 4 may be controlled to form 
the data path P4 to transfer data to/from the memory 5 
through the internal local path L. 
a} As can be understood from the above, to realize 

p. 10 the communication method for transferring multimedia 

,q data by connecting the SD I/O card to the mobile 

^ telephone or the communication method for establishing 

a direct call with the mobile telephone with the other 
3 1 mobile telephone not through the base station, it is 

J! 15 possible to appropriately switch over the internal data 

^ path and to easily, efficiently transmit voice data or 

the like through the external input/output interface. 
(Third Embodiment) 

The third embodiment will be described while 
2 0 taking, as an example, a case of using a plurality of 

external units having different types of interfaces to 
simultaneously connect these external units with an 
information processing apparatus. The interfaces may 
be exemplified by a Bluetooth and a USB. The external 
25 unit may be exemplified by a headset and a memory card. 

As in the case of the preceding embodiments, it is 
assumed herein that the information processing 



apparatus is a mobile telephone. 

FIG* 9 shows data paths in the telephone if a USB 
headset and a Bluetooth memory card are simultaneously 
used in this embodiment. It is noted that constituent 
elements common to FIG. 1 are denoted by the same 
reference symbols and not described herein in detail ♦ 
A mobile telephone main body is provided with an 
external input/output interface controller 3a 
corresponding to USB and an external input/output 
interface controller 3b corresponding to Bluetooth. 
Each of the external input/output interface controllers 
can control an input /output switching unit 4 to 
determine the presence/absence of the connection of an 
external unit, wire or radio communication, the type of 
external unit or the like, and to appropriately set an 
internal data bus according to the determination result. 

If the Bluetooth memory card and the USB headset 
are connected, the USB external input /output interface 
controller 3a controls the input/output switching unit 
4 to form a data path P5 so as to electrically connect 
the controller 3a itself with a data transmission/ 
reception unit 1. By so controlling, a path from the 
headset to the mobile telephone of a party on the other 
end of the line through this mobile telephone and a 
public network is formed. The Bluetooth external 
input/output interface controller 3b controls the 
input /output switching unit 4 to form a data path P6 so 
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as to electrically connect the controller 3b itself 
with an internal local bus L. 

FIG. 10 shows data paths in the telephone if the 
USB memory card and the Bluetooth headset are 
5 simultaneously used. 

If the USB memory card and the Bluetooth headset 
are connected, the USB external input /output interface 
controller 3a controls the input/output switching unit 
4 to form a data path P7 so as to electrically connect 

10 the controller 3a itself with the internal local bus L. 

The Bluetooth external input/output interface 
controller 3b controls the input/output switching unit 
4 to form a data path P8 so as to electrically connect 
the controller 3b itself with the data transmission/ 

15 reception unit 1. As a result, a path from the headset 

to the mobile telephone of a party on the other end of 
the line through this mobile telephone and the public 
network is formed. 

As can be understood from the above description, 

2 0 according to the third embodiment, if a plurality of 

external units having different types of interfaces are 
used and connected to a mobile telephone, it is 
possible to appropriately switch over the internal data 
path and to easily, efficiently transmit data through 

25 the input /output interface. 

(Fourth Embodiment) 

The fourth embodiment will be described while 



taking, as an example, a case where an information 
processing apparatus is a videophone terminal and a 
headset is used as the external unit of the videophone 
terminal. The videophone terminal is realized in the 
form of either a mobile telephone or a personal 
information processing terminal. 

As a videophone standard, the H.324 standard of 
the ITU is well known. Here, a structure and a 
protocol for realizing the function of the videophone 
function will be briefly described. 

Videophones require a mechanism for synchronizing 
voice with an image by combining two types of 
information, i.e., voice information and image 
information so as to simultaneously transmit both 
information onto a line (or receive the both 
information from the line). That is, to realize the 
videophone, multiplexing/demultiplexing means as well 
as voice compression/decompression means and image 
compression/decompression means are required as shown 
in FIG. 11. As is obvious from FIG. 11, if data is 
transmitted, image information acquired by compressing 
images from a camera and voice information acquired by 
compressing voice from a microphone are multiplexed in 
one stream. Conversely, if data is received, image 
information and voice information are demultiplexed 
from one stream. After demultiplexing, the image data 
and the voice data are decompressed, an image is 
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displayed on a display and voice is output-ted from a 
speaker* 

FIG. 12 shows a state in which a media separation 
type videophone terminal is realized in this embodiment* 
That is, a user puts on a wireless headset and makes a 
hands free call with a part on the other end of the line 
using the videophone terminal. Here, an image terminal 
and a voice terminal are separated. That is, a 
videophone terminal main body is used as an image 
viewer, while a wireless headset is used as a voice 
terminal without using a microphone and a speaker 
mounted on the videophone terminal. 

A user's voice or the like is captured by the 
microphone of the wireless headset and an image such as 
the image of user's face is captured by a camera. The 
voice and image are multiplexed in the videophone 
terminal and transmitted as a voice-image multiplexed 
signal to the videophone terminal of the party on the 
other end of the line through a public network. On 
the other hand, if the videophone terminal of this 
information processing apparatus receives a voice-image 
multiplexed signal transmitted from the videophone 
terminal of the party on the other end of the line 
through the public network, the signal is demultiplexed 
to voice and an image in the apparatus. Then, the 
voice is outputted from the speaker of the wireless 
headset and, at the same time, the image is displayed 



on the image viewer (display). 

FIG- 13 show data paths in the videophone terminal 
if a media integrated type videophone is constituted in 
this embodiment. FIG. 14 show data paths in the 
videophone terminal if a media separation type 
videophone is constituted in this embodiment. It is 
noted that constituent elements common to FIG. 1 are 
denoted by the same reference symbols and are not 
described in detail herein. 

A public network shown in FIGS. 13 and 14 is, for 
example, the third generation network corresponding to 
a W-CDMA system. The videophone terminal is also 
provided with a voice-image multiplexing/demultiplexing 
unit 2c as well as a voice encoding/decoding unit 2a 
and an image encoding/decoding unit 2b. The voice- 
image multiplexing/demultiplexing unit 2c and an 
input/output switching unit 4 are connected to each 
other by three lines, i.e., a line Ml for transmitting 
voice data, a line M2 for transmitting image data and a 
line M3 for transmitting voice-image multiplexed data. 

In this embodiment, the data path switching of the 
input/output switching unit 4 can be controlled by a 
CPU 6 in accordance with the user's key input operation 
or the like. In this case, if a user makes a setting 
for constituting a media integral system by the key 
input operation or the like, the CPU 6 detects this 
setting and, as shown in FIG. 13, controls the 



input/output switching unit 4 to form data paths P9 to 
Pll. If the user makes a setting for constituting a 
media separation system, the CPU 6 also detects this 
setting and, as shown in FIG . 14, controls the 
input /output switching unit 4 to sever the data path 
Pll and to form a data path P12. 

As shown in FIG- 13 , if the media integrating 
system is established and the data transmission/ 
reception unit 1 receives voice-image multiplexed data 
from the videophone terminal of the party on the other 
end of the line through the public network, then the 
data is transmitted to the voice-image multiplexing/ 
demultiplexing unit 2c through the data path P9 and the 
line M3. The voice-image multiplexed data thus 
transmitted is demultiplexed to image data and voice 
data by the voice-image multiplexing/demultiplexing 
unit 2c* The image data is transmitted to the image 
encoding/decoding unit 2b through the line M2 and the 
data path P10 and an image is displayed on the display. 
The voice data is transmitted to the voice encoding/ 
decoding unit 2a through the line Ml and the data path 
Pll and voice is emitted from the speaker. 

Further, if an image such as the image of the 
user's face is captured by the camera, image data is 
transmitted from the image encoding/decoding unit 2b to 
the voice-image multiplexing/demultiplexing unit 2c. 
If the user's voice or the like is captured by the 
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microphone, voice data is transmitted from the voice 
encoding/decoding unit 2a to the voice-image 
multiplexing/demultiplexing unit 2c. The image data 
and the voice data are multiplexed by the voice- image 
5 multiplexing/demultiplexing unit 2c to voice-image 

multiplexed data. This voice-image multiplexed data is 
transmitted to the data transmission/reception unit 1 
through the line M3 and the data path P9 and then to 
the videophone terminal of the party on the other end 

10 of the line through the public network. 

As shown in FIG. 14, if the media separation 
system is established and the data transmission/ 
reception unit 1 receives voice-image multiplexed data 
from the videophone terminal of the party on the other 

15 end of the line through the public network , then the 

data is transmitted to the voice-image multiplexing/ 
demultiplexing unit 2c through the data path P9 and 
the line M3. The voice-image multiplexed data is 
demultiplexed to image data and voice data by the 

2 0 voice-image multiplexing/demultiplexing unit 2c. The 

image data is transmitted to the image encoding/ 
decoding unit 2b through the line M2 and the data path 
P10 and an image is displayed on the display. The 
voice data is transmitted to the external input/output 

25 interface controller 3 through the line Ml and the data 

path P12 and further to the headset and voice is 
emitted from the speaker of the headset. 
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Moreover, if an image such as the image of the 
user's face is captured by the camera, image data is 
transmitted from the image encoding/decoding unit 2b to 
the voice-image multiplexing/demultiplexing unit 2c. 
5 If user's voice or the like is captured by the 

microphone of the headset, voice data is transmitted to 
the external input /output interface controller 3 
from the headset and further to the voice-image 
55 multiplexing/demultiplexing unit 2c* The image data 

10 and the voice data are multiplexed by the voice-image 

t p? multiplexing/demultiplexing unit 2c to voice-image 

^ multiplexed data. This data is transmitted to the data 

I,, transmission/reception unit 1 through the line M3 and 

^ the data path P9 and then to the videophone terminal of 

H 15 the party on the other end of the line through the 

1^ public network. 

As can be understood from the above, according to 
the fourth embodiment, if the videophone terminal is 
used while the system thereof is switched between the 
2 0 media integrated system and the media separation system, 

it is possible to appropriately switch over the 
internal data path and to easily, efficiently transmit 
multimedia data. 

In this embodiment, description has been given of 
25 a case where the headset is connected to the videophone 

terminal as an external unit. Alternatively, an image 
viewer may be connected thereto so as to hold picture 



communication between the videophone terminal and the 
image viewer* In the latter case, internal data paths 
may be formed in the same manner as that described with 
reference to FIG. 14. 

As stated so far in detail, the present invention 
can provide an information processing apparatus and a 
communication function expansion method excellent in 
expandability with respect to communication with an 
external unit. 

Additional advantages and modifications will 
readily occur to those skilled in the art. Therefore, 
the invention in its broader aspects is not limited to 
the specific details and representative embodiments 
shown and described herein. Accordingly, various 
modifications may be made without departing from the 
spirit or scope of the general inventive concept as 
defined by the appended claims and their equivalents. 



